Effect of phospholipase C, trypsin and neuraminidase on binding of bilirubin to mammalian erythrocyte membranes.
Binding of bilirubin to erythrocyte membranes of human, buffalo, sheep and goat was studied after phospholipase C, trypsin and neuraminidase treatment. Phospholipase C and trypsin treatment of membranes greatly enhanced the bilirubin binding in all mammalian species, whereas, neuraminidase treatment resulted into a small increase in the membrane-bound bilirubin. Human erythrocyte membranes bound the highest amount of bilirubin, whereas buffalo, sheep and goat erythrocyte membranes showed different mode of bilirubin binding. The order of bilirubin binding to unmodified as well as neuraminidase-treated erythrocyte membranes was: human>sheep>buffalo>goat; the order was: human>buffalo>sheep>goat; in phospholipase C- and trypsin-treated erythrocyte membranes. These binding results indicate that membrane phospholipids are directly involved in the interaction of bilirubin with the membranes as the differences observed in the membrane-bound bilirubin among mammalian species were directly correlated with the sum of choline phospholipids, especially phosphatidylcholine and sphingomyelin content of the erythrocyte membranes. The negatively charged phosphate moiety of phospholipids of the membranes appears to inhibit a large amount of bilirubin binding to the membrane as its removal by phospholipase C greatly enhanced the binding. Furthermore, membrane proteins and carbohydrate also seem to play a significant regulatory function on the binding as their degradation and/or removal in the form of glycopeptides by trypsin expose a large number of bilirubin binding sites.